Math2214- Abstract For 2nd order Diff.Eq - Konaté

2. Non Homogeneous equations:

2.1 Homogeneous equations has constant coefficients:

Standard form: ay” + by’ + cy = g(t); a, b, ¢ are constants, ¢(t) is reg-
ular function.General solution y(t) is such that:

y(t) = yn(t) + yp(t) where y(t) = the general solution of the homogeneous
equation and y,(t) = particular solution of non homogeneous equation. To
find y,(t), apply the Method of Undetermined coefficients.

Method of Undetermined coefficients 2.1.1 ¢(t) = P,(t). Assume
P,(t) = ag + ait + ast* + ... + a,t"

If » =0 is a root of multiplicity s of the characteristic equation (s = 0
or s =1 or s =2 then y,(t) = t*(Ao + A1t + Aot* + ... + A,t"). 2.1.2
g(t) = P,(t)e®. Assume P,(t) = ag + ait + ast® + ... + a,t"

If » = « is a root of multiplicity s of the characteristic equation (s = 0
or s =1 or s = 2 then y,(t) = t°(Ag + A1t + Aot? + ... + A, t")e.
2.1.3 g(t) = P,(t)e** cos () or g¢(t) = P,(t)e*sin (). Assume P,(t) =
ap + a1t + ast® + ... 4 a,t"

If r =a+if is a root of multiplicity s of the characteristic equation (s = 0
or s =1 then

yp(t) = t5(Ag + Art + Ast? + ... + Aut")e? cos (B) + t°(Bo + Byt + Bat? +
oo But™)e™ sin (5).

2.2 Method of Variation of Parameters: This method is universal but
is applied mainly to non homogeneous equations with variable coefficients to
which the method of undermined coefficients does not work.

Standard form of the non homogeneous equation with variable coefficients:
v+ o)y +qt)y = g(t); p(t), q(t), g(t) are regular functions.

Assume we know 2 solutions y;(t) and y(t) of the homogeneous equation.
Then general solution of the non homogeneous one is: y(t) = uy(t)y:(t) +
ug(t)y2(t). The w) and wuf are solution of:

{ullyl + ubys =0
uhyy + uhyy = g(t).




